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Biochemical effects of melittin on chicken red blood cell and membrane 
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Abstract|| The biochemical mechanism of the effects of melittin on red blood cells] RBC[] and the cell 
membrane was studied. The results indicated that melittin influenced the function of two enzymes which are 
located respectively on the RBC membrane and in cytoplasm. It inhibited the activity of Na* -K* - ATPasel ] 
leading to the abnormity of transportation of the ions inside and outside the cell and the unbalance of K^ 
concentration| | and it also inhibited the activitity of glucose-6-phosphate dehydrogenase | G-6-PD[] by using its 
electropositive domain to interfere with the eletronagative small molecules in the cell[] and thus influenced the 
normal metabolism of RBC. Melittin interfered with the function of the anion channel on the membranel | 
therefore[ he osmotic pressure of the cell changed[] causing the swelling and hemolysis of RBC. Melittin did 
not have any effect on the DNA in the nucleus of ап RBC whose nucleus exists| displaying a different targeting 
mechanism with other antimicrobial peptides. It 15 so concluded that the biochemical mechanism of the 
antibacterial action of antibiotics of antibacterial protein type is different from that of traditional antibiotics] ] 
which may be the main reason why the former one seldom causes the drug resistance in bacteria. 
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Table 1 Preparation of different concentrations of NaCI-PBS buffers 
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HG t 
TOC 1 2 3 4 5 6 1 8 9 10 


11 12 13 





91000-00000 
NaCI-PBS bufferd] mI] 


[| D] D] «Ф mi] 0.75 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00 3.25 


4.25 3.75 3.50 23.2» 3.00 2.7» 2.50 2.25 2.00 1.75 


1.50 1.00 0.50 


3.50 4.00 4.50 


000 NacO о 


1.4 Na* -K* -ATPase [] 0 0 00 

П 120 0000000000 Bradford) 1976] 
ПОООоОоОоООО ОО 90 а O00000 
NaCl 6.0 x 10 ^ mol/I[]KCl 1.0 x 10^ mol/I[]pH7.4 
Tris-HCl 1.5 x 107° mol/I|]MeCl 1.5 x 107° mol/I] 
ATP-Na, 1.0 x 10^ 1100000 1.0 x 107 
mol/L O O B DJ :2.5%0 O 0O :17%0 0 : 1096] [ПП 
[] :44Н„0=1:1:1:2[] EDTA 2.5 x 1074 mo/LO 

ШПШППШ ШП Shorina 00 200400 0000 
ШЕ EE E ЭШКЕ A ЕШ АШ p eT EE d 
OUUU Na* -К* -ATPasel] [LH D] BE LH EH E] U U E] 
ОО Na* -K* -ATPase [1] 000000000000 
ШЕ ИШ АШ И ШШШ ШШШ. Sab B O 
x10? 000 0.15 м0 2000 0.15 mL 
аан,00 37%0 O0 100 0 0 0 15% TCAD Ll 
ШШШШШШПППШП 2 mEEL56"C[] 0 10 mint TH U 
OOO ope BuibiLuiuiiuluitLtLLl 
ШШПШ ШЦ Na*-K* -ATPase [| O O LL] pmol/L 
Pi] s O00 00 3000000 


145.3 128.3 119.7 111.1 102.6 94.1 85.5 77.8 64.8 598 513 34.2 17.1 


1.5 ПОООООО КОО 
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am [] [] HE UJ EHI E] EH] D EH] EH] HITACHI-F4500 U U U 
ПШПШПШППППППП ПП NADPH I [I] Li 
UDDBH dd NADPII D DH. NADPRI LU EH UO U 
МАРРНО 00 0 6-e-en D H B B DB. EL BE EI HE. D] 
OO c-e-PDrE D UO DB D ELO 7D EE OL DLLEE UL 7E EE U 
NADPH II UL LIE LL D] DU D D UL DEO. DEDE OI D] ЗОШ 
L LI LI LI 

DU DL Ш ШШ  Tus-Hd] pH8.0[]0.1 mol/H |EDTA 
0.5 пто МС, 0.1 mmol/I] J[NADP 0.2 mmol/I ]G- 
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6-Р 0.6 mmol/I[]1:201] O [] LH] 0 40 uL] dd, 0 U 
OULU 2 mHI25 тл LI CL] E] 
1.7 ППППППШ scce D]. UU 0 ü D U U 
OOOO DNA LI LI LI 

0000 00 200590 B B B ЖЕ D Г 
152 ДЕУ BE EE ШЛУ б ШЕК AERE EGET BE] 
ПШПШ 2.5 mol/L NaCIL]IIO0 mmol/L Na, EDTAL]100 
mmol/L Tris-HCI[]] .096[] E] EL] EL] D] ED] HE EE] pHi0l TH 
ПОО 1.096 Triton Х-100010% DMSO[] 25 mol/L [] 
OOOO РВ5ПИПШППППИПШПППП 0.75%0 L 
[LO EIL EE D E] 1 mmol/L. EDTAL[]300 mmol/L. NaOH 
[U pH» I3LE][]. ddm OU O 5 pg/mL EBIJ [1] [| L| 
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LL LAC] D]. 10 mint] DL EL UO [EU UD. DE U ED] U LE 
Ш.Ш ШЧ ШШШ RBCI[I LU D] EH D 00000 RBC 
uUuuuuuo.etututuuututututtutlut.tL 
UBgg gdgiuuubiumc 00 10 mint LU П 
ШО ШЕШН uuututuluttLtLutLLi- li 
L| 1.5 bOO DL UO UE UE CE OE U. DE ECT] C] EL]. 20 mint] 
ПППП 20УШП 20 min. D0 0000000 
ОООО ЕВО 1 min U LE U U LI 515 ~ 560 
am[] H UL LU UL DI DOE UL BD. DE OIL OELBICE DIOE OI EE LI 
3 EFE EUH 
1.8 U 30000000 li HCO, А 0 [I] LI 
Lu LE LI LI 

OOOD ooa 000ОООООООП 
O UO UD ШОО ОЦ] 64 D -3 D UU -1L] 
O -0 U Ш 5РОШП ddE5 OL] O 25 pmol/L E] LI E] LI 
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П HI PBSH АП Ш 4*CLIBB 000 r/minl EH [| 15 minl] 
O АВСПШШПППП 11:90000 RBCU LI LI 
ШШШ. ТО0О0ОО0ОШОООШО sPQi LL L 
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iuuuduiuliiillubli lit liL looo 
r/min LU LEE D] LE DL] D]. 12.5 «L RBC E] O LE EIL] LI 
25 umol/L[] L] HH U UL]. ШИ U UL 5min D D LI 
O OO 320 nml O O O 445 mE D]. F-4500 D] O O UI 
ШПШШПШШШПШППШППШП 5mnl ll liluliLL 
ugiuluiuiiuuililiilililil 3l LLL 
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Fig. 1 Change of the osmotic fragility in the red blood cell 
incubation process under the influence by melittin 
аШ 0000 0 Normal blood hemolysis] BET] 0000000 
O [] Blood hemolysis by melittin. 
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Table 2 Test result of the Pi creating velocity and enzyme activity mensuration 


ШШШ РД ШШ 

Test group Pi generating ratd] mol/L РЙ g М 
A 2.08 
B 1.99 


ШПППАППИПП BOOOL 4.19] 


uguulibliililii 0 00 Na -K'- 
ATPasel] U LU UL UH HI EL DE LIE] DE DE HL EE D] DE D] LI C] 


ПППППШ Na*-K*-ATPase D] 0000000 
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[ЕШШ ДЕЛЕ ТТ ЕЛ Т И ШЕ ЫЙ 
ОООО Na*-K*-ATPase0 00000020000 
ДД АШ ДЕ СТА Ж ОА А ШЕ ШШ 
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Na* -K* -ATPase[] O0 0000000000 
ПП 20 
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Relative enzyme activity 
o а 
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OD34; absorbance 
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[ 2 Na -K'-ATPase[] [] LH [] D DU. U D] UO D U LI C] 
Fig. 2 The changing curve of Na* -K^ -ATPase activity 


under the influence by melittin 
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Relative enzyme activit] pmol/L РЛ g h 
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Fig. 3 Те К” leakage curve inside and outside red blood cell 


under the influence of melittin of different concentrations 
al O pg/mL [] O O Ме ЫЗ pg/mL [] O O Мен cH 6 ug/mL 
O [] [] Melittin. 
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ҤЕ [RJ Time (min) 


04 c6PD[IDD D NanPHIDBDUDLU 
Fig. 4 The speed-time change of G-6-P D-catalysed 
NADPH production 
all[] G-6-P [] [] D]. 0000 0 0 Оъшаеа by G-6-P[]. without 
melittin[ bOO O D]. O 6-6-P D E] D] [1 D]. ПП Tnitiated by G-6-P 


mixed with melittin. 
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Fig. 5 The speed-time change of G-6-P D-catalysed 
NADPH production 
aQ O c-e-P [D] [D] D] 00 0 0 0 hitiated by G-6-P[] without 
melittin[T] bL1[] 00 0 NADP D] DH ПП ПП 0 0 Initiated by NADP 


mixed with melittin. 
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О00 cep nituuttutlutluttLtÓ 
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Fig. 6 Effects of RBC G-6-PD reacted by melittin 
аППППШПП RBC[] LU D 00 00 Melittin is added in the КВС 
suspended solution before the reaction begins] HOO 00 000000 


O [] Melittin is added when the reaction begins. 


2.5 [(]lu UH BH D D D D DNA TJ D LU 
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O O O CASP] Comet Assay Soft Project] O OO O U 
О 7000000000000 АВС] Ll рм 
ОООООООоООоОООШ ОООО CASPÍ| 
ШПШШПШПШШПШ ПП рмаА0000ШОП 
uiuguauauuuuuulutlutLlitLLiul DNAN 
uuuututululululultutLutit tut. 
umnggmmmuugu СА$РППШ ut-tdutdtlü 
П DNAD 5ССЕППП ПП 0.00396 [] 0 00 50 uL 
ШПШПШШПП RBC[] ОХАШ ПП П 1.12496[] 
100 eL E D HU D U [] DJ 0.6829e[] 200 &L E] E] 0 ЇЇ 
DU DU 2.741%Ш «598 000000006000 
iuuuunuulslluuluibpwAD UU t 





0 7 SCcE[ILLD LL D] U D] [2] DNA LI LI EL] 
Fig. 7 SCGE analysis of the reaction 
of melittin on nuclear DNA 
А00 O RBC Nnormal RBCO BD 50 L O O O O O ВВС RBC 
treated by 50 uL melittin[] CU 100 LO O O O 0 ЕВС RBC treated 
by 100 pL melittin[] DO 200 &L O O D] O П RBC RBC treated by 
200 uL melittin. 


2.6 || ЗО0О00ООООО НСО, /С ПП 
uult 

О зЗО0ОООООООО нсо, сг LI LI LI LI 
uuuuiuiuisiuuuuuspmonuuüudulutL tl 
uutlütuutululitLuli RBC I| 
uuum 1.7905 mnll lll 
uuu mncilliuüut B DLuttlul 1.27 
LL EL DL OL UL EL CE OE UL EI DE D. О 10 min EI EI LI 
П 1.01 [| [15 mini] DJ O O 0.94 [] OO 35 min [I H 
ПП 0.66ПШШПШПШППППШПШПШПШШШШШШПШ 
ШШШ ШШ ШШШ ШШШ ДЕШ ШОШ 
квсОо З000000000 нсо, /П ШП LI 
ШЦ 
2.7 UOH HAUTOO И ЙН М 

OOOO RBCIH E EBD DL EL D DEL EL BI. 9L] b E] 
ООО Triton X-100 10] HL UL UL UL UO. CEL UE UL D] EE E] LI 
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Fig. 8 Fluoroscopic examination of the ability of Band 3 
protein anion channel to transfer HCO;  /Cl- 
аЦППП ПП ПП ПП Normal fluorescence intensity of RBCO bO O 
002000000000 O Fluorescence intensity of erythrocytes 


processed by melittin. 
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Fig. 9 Thin layer analysis of the membrane lipid 
reaction of melittin on RBC membrane 

а0 00000000 ВВС D] 0 The RBC membrane lipid 
treated by low infiltration Бие 1 bL] 0 Triton X-100 O 0000 
The membrane lipid treated by Triton X-100[] c0 0000000 
[] The membrane lipid treated by те 000000060 
UBBgHBBgddgWbitiulblü The membrane lipid treated by 


melittin added in the RBC suspended solution. 
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